Abstract. Although caffeine can enhance cognitive function acutely, long-term effects of consumption of caffeine-containing beverages such as tea and coffee are uncertain. Data on 4,809 participants aged 65 and older from the Cardiovascular Health Study (CHS) were used to examine the relationship of consumption of tea and coffee, assessed by food frequency questionnaire, on change in cognitive function by gender. Cognitive performance was assessed using serial Modified Mini-Mental State (3MS) examinations, which were administered annually up to 9 times. Linear mixed models were used to estimate rates of change in standard 3MS scores and scores modeled using item response theory (IRT). Models were adjusted for age, education, smoking status, clinic site, diabetes, hypertension, stroke, coronary heart disease, depression score, and APOE genotype. Over the median 7.9 years of follow-up, participants who did not consume tea or coffee declined annually an average of 1.30 points (women) and 1.11 points (men) on standard 3MS scores. In fully adjusted models using either standard or IRT 3MS scores, we found modestly reduced rates of cognitive decline for some, but not all, levels of coffee and tea consumption for women, with no consistent effect for men. Caffeine consumption was also associated with attenuation in cognitive decline in women. Dose-response relationships were not linear. These longitudinal analyses suggest a somewhat attenuated rate of cognitive decline among tea and coffee consumers compared to non-consumers in women but not in men. Whether this association is causal or due to unmeasured confounding requires further study.
INTRODUCTION

27
Experimental studies suggest that physical activity, 28 social engagement, caloric restriction, and mental exer-29 cise may be effective in delaying cognitive decline, 30 a major problem in our aging population [1] Caffeine intake medians were 32 mg/day for women and 33 to 52 mg/day for men. g a Read from Fig. 1 of article. b Calculated from "Categories of daily coffee consumption" in Table 2 of article. Five cups assumed for category ">4 cups". c Calculated from Table 1 of article. Categories calculated as: 0, 1 units = 50 mg; 1, 2 units = 150 mg; 2, 3 units = 250 mg; and >3 units = 350 mg. d Black or oolong tea consumptions read from Table 1 of article.  e Calculated from Table 1 of article. Categories calculated as: 0-2 cups/day = 1 cup/day; 3-5 cups/day = 4 cups/day; and ≥5 cups/day = 6 cups/day. f Calculated from Table 1 of article. Categories calculated as: 0-3 cups/day = 1.5 cups/day; 3.5-8 cups/day = 5.75 cups/day; and ≥8 cups/day = 10 cups/day. g Read from Table 1 of article. Multiple medians are provided because cohort was divided into three categories.
If a true effect exists, it might be mediated by caf- for memory disorders. [15] [16] [17] . to identify cognitive impairment without relying on 166 a face-to-face interaction [37] . Alternatively, a proxy 167 was administered the Informant Questionnaire on nitive Decline in the Elderly (IQCODE), a 26-item 169 questionnaire designed to assess changes in cognitive 170 performance compared to 10 years prior [38] .
171
Statistical analysis 172 We excluded from the analysis participants who Fig. 1 . Relationship between tea and coffee consumption versus non-consumption and cognition and cognitive decline by gender. Tea and coffee estimates are from a fully adjusted model using IRT 3MS score and including both tea and coffee consumers, regardless of the level of consumption (≥5 cups per year). Non-consumers of tea and coffee comprise the reference group (<5 cups per year). IRT 3MS scores are scaled such that the mean score at baseline is 100 and the standard deviation is 15 
298
The distribution of socio-demographic character-299 istics by category of tea and coffee consumption is 300 presented in Table 2a for women and Table 2b for men.
301
The mean age of consumers of both tea and coffee 10.6 (2.8) 11 .5 (2.9)
11.6 (3.1)
11.9 (2.9)
Total energy intake, mean (SD), kcal/d
1652 (674) 1628 (572) 1671 (606) 1730 (623) 1848 (702) 1686 (643) 1684 (638) 1747 (600) 1687 (649) 1767 ( Table 2b Demographic, medical, lifestyle and nutrition characteristics of male CHS participants at baseline (n = 2. 1803 (552) 1853 (628) 2034 (721) 2077 (772) 1843 (699) 1903 (610) 2037 (704) 2024 (754) 1957 ( 
U n c o r r e c t e d A u t h o r P r o o f
CES-D score, median (IQR) 3 (1-5) 2 (1-5) 3 (1-5) 3 (1-5) 3 (1-5) 3 (1-5) 3 (1-5) 3 (1-5) 2 (1-6) 3 (1-5) APOE4
The relationships between consumption of tea and both caffeinated and decaffeinated coffee are presented 
361
The subsequent sections show the effects of con-362 sumption on the estimated rate of cognitive change. 
389
The second numeric column in Table 3 shows the 390 results of a model with IRT 3MS scores for women. 
411
The next set of columns in Table 3 
421
Section III shows the model's estimated rate of decline 
433
The final column in Table 3 show results for women with standard 3MS scores.
463
Compared to the group with the lowest caffeine con- 
482
The third column in Table 4 shows results for caf- men, but addition of the alcohol covariate to multivari-518 able models had no appreciable effect on the beverage 519 estimates.
520
DISCUSSION
521
In this study, we found modestly reduced rates of 522 cognitive decline over a median follow up of 7.9 years 523 for some, but not all, levels of coffee and tea consump- was not linearly related to frequency of consumption.
526
There was no consistent association between coffee or 527 tea consumption and the rate of cognitive decline for as evidenced by oscillatory alpha-band activity and attention
